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Abstract: The seedlings’ settlement and development are two distinct moments conditioned by the 
environment physical and geographical factors (the ecological factors). Thereby, if we refer to the superior 
layers, in the germination and the plantlet appearance phases, they have a positive influence of protection against 
extreme temperatures, soil drying and lying fallow. As seedling is developing and the light, humidity and 
nourishment needs increase, the native brush exerts a competition in obtaining these elements. 
 
INTRODUCTION 
 
The researches made were located within the Sovata Forest Department, Târgu-Mureş 
Forest District of National Forest Administration, and they intend to clarify some aspects 
regarding the forest micro-climate influences on seedlings’ settlement and evolution in their 
first year, as well as seedlings’ development at different ages in the micro-climate conditions 
generated by the application of some forest-technical works within the brush. 
Particularly, for seedlings’ settlement and evolution in their first years, determinant is 
their capacity to resist to the normal regime deviations of the climate elements. 
It is known that the beech seedlings have a weak resistance at the extreme fluctuation of 
the climate factors. The seedlings’ development in their first years is especially affected by 
extremes temperature.   
 
MATERIALS AND METHODS 
 
Natural seedlings’ settlement, evolution and development were studied in permanent 
research surfaces, trial markets and stock-taking bands. 
Permanent research surfaces were emplaced in the most representative types of forests, 
in characteristic conditions to the experimental variants and to regeneration aspect (square 
form, with 40 m side and 1.600 m2 surface, boundary marked in all 4 corners). Within each 
research surface were emplaced, at equal distances, 16 trial markets of 1-2 m2 surface, every 
corner being marked with a surveying rod (figure1) 
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                                                          Figure 1 
 Research surfaces plan 
 
In the permanent research surfaces emplacement it was taken in consideration that their 
number should be high enough in order to catch a variety of situations as large as possible.  
On the boundary market it was noted the number of the surface and on the surveying rod 
the number of the trial market.  
 
REZULTS AND DISCUSSIONS 
 
During the researches it was noticed that frosts intervened the second half of April and 
the beginning of May, before foliation, produced significant damages to plantlets. Most of 
beech plantlets appear in early spring, around 7– 10 days before beech foliation. Plantlets that 
appear after seedlings’ foliation are safer from frosts.  
Thereby, in the 2000 spring, in the arranged units 74B from U.P. III and 127 from U.P. 
V located to an altitude of 660 m and respectively 600 m, as a result of high temperatures in 
the second part of April (increasing medium values from 6.2ºC in the13 of April up to 12.4ºC 
in the 30 of April and minimum values also positive and increasing from 1,6ºC in the 13 of 
April up to 6.1  - 6.3ºC in the 30 of April), plantlets emergence was initiated in the 20 of 
April, when in shelters could still be found traces of snow. During the nights of 3 and 4 of 
May the temperatures went below – 4.3ºC respectively – 0.8ºC. In 7, respectively 8 of May it 
was noticed that over 60% of plantlets were destroyed by frost (Table 1). 
Table 1 
Beech plantlets loss provoked by frosts in 3-4 the of May 2000 
 
No. of plantlets 
pieces/m2 Pu.a. No. of product 
market 
No. of seeds found in 
the autumn of 1999 
pieces/m2 In 24.04.2000 In 07-08. 05.2001 
Loss 
provoked by 
frost 
% 
RESEARCH SURFACE II. 
1 12 8 3 62 
2 14 11 5 55 
3 11 14 4 71 I/ 
127 4 24 17 9 47 
5 - 2 - 100 
6 15 12 3 75 
7 27 15 11 27 
8 3 - - - 
9 11 5 2 60 
10 13 9 5 44 
11 14 12 3 75 I/ 
127 12 7 2 - 100 
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13 11 17 1 94 
14 5 - - - 
15 8 4 - 100 
16 6 2 - 100 
AVERAGE VALUE 11,3 8,1 2,9 72 
 
 At altitudes over 850 m on surfaces with north-east exposition, where in 3–4 of May 
the plantlets’ development was still incipient (leaflets’ development was not consummated), 
these did not suffer at all or they suffered very little.  
 The 3-4 of May frosts’ effects become perceptible also in the case of the cultures 
settled during the 1999 autumn in Isuica and Solar II nurseries, where the emergence installed 
in  90% at the end of the month of April 2000 (Table 2). 
 From presented data in table 2 it can be noticed the loss level caused by the 3-4 of 
May 2000 frost versus the medium number of plantlets increased on surface unit. 
Observations and measurements regarding the beech cultures emergence in the two nurseries 
were made starting the 20 of April until the 28 of April in Isuica nursery, respectively 29 of 
April in Solar II nursery.          
 
 Table 2 
Beech plantlet damages provoked by frosts in the 3-4 of May 2000 
 
No. Average of plantlets 
pieces/m2 Characteristics 
(“variant” from nursery) Before frost 
(after emergence) After frost 
Loss at 
10.05.2000 
(%) 
0 1 2 3 
A.  ISUICA NURSERY 
Field shaded with branch of spruce, emplaced on a 
base of 1,3 m height, central position in nursery 
276 29 89 
B. SOLAR II. NURSERY  
Field shaded with branch of spruce emplaced on a 
base of 1,3 m height. 
Position in north-west extremity, on the west side 
at a 4 m distance, located in a building with a 8 m 
width  and a larch tree belt of 12 m height 
Zone I. 
Zone II. 
Zone III. 
Zone IV. 
Zone V. 
Zone VI. 
346 
 
 
 
 
 
 
 
 
338 
287 
168 
134 
59 
45 
 
 
 
 
 
2 
17 
51 
61 
83 
87 
  
Isuica nursery is located at 520–530 m altitude in the proximity of Săcădat Brooke; in 
the near by there are farmlands. On the north side there is a spruce clump and an alder belt in 
the bordering area of Săcădat Brooke. The field with the beech sowing was central positioned 
at about 40 m of south and north side of the nursery.  
As it can be seen in table 2, in the conditions when the distance from the field to the 
north extremity (where is located the alder belt and the spruce clump) was twice over passing 
the alder belt height and the spruce clump, the loss due to the frost was of 89% in 10.05.2000 
and until the end of the month of May it reached at 97 – 98%.  
Solar II nursery is located in Câmpul CetăŃii locality at 610 m altitude, in the proximity 
of Câmpul CetăŃii trout fishery at south, Public School at west, houses and private properties 
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at east and the Câmpul CetăŃii public road at north. On the west side near the Public School 
there is a larch tree belt of 12 m height. 
 The field with the beech sowing is positioned in the north-west extremity of Solar II 
nursery, parallel to the Public School and along the Câmpul CetăŃii public road (fig.2.). 
 
Figure 2 
 The plan of the beech sowing field emplacement in Solar II nursery and the areas delimitated versus the 
loss percent 
 
It can be noticed that from the data registered in table 2, unlike Isuica nursery, in Solar 
II nursery the losses due to the 3 of May 2000 frost weren’t uniform. 
It is ascertain the existence of 6 areas delimited versus loss percent. The less affected by 
frost is the area in the near by of larch tree belt and the public School building, where the loss 
percent does not overpass 2%; after that, as we digress, it grows progressive reaching about 
24 m (on field diagonal) at 87% (fig.3.), a percent close to the loss one (the uniform loss) 
registered in Isuica nursery. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 
 The loss variation due to frosts 
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Therefore the maximum protection effect is registered up to a distance of around 9 m (0, 
75 h, where “h” represents the height of the larch tree belt). From this distance on, the 
protective effect exerted by the larch tree belt (and the Public School, a building of 8 m 
height) diminish, so if at a distance of about 1 h, the loss percent registers 7%, at 1.5 h it 
reaches 61%, and at about 2 h is close to 90%.  
In the Niraj Superior Basin, during the 1995–2001 period, there were made observations 
and measurements in 4 units as it follows: u.a. 21B, 49C and 50D from UP III Nirajul Mic 
and ua. 83C from UP II Nirajul Mare, both located in O.S. Sovata, D.S. Târgu Mureş. 
The set-up unit 21B from UP III and the 83 C one from UP.II are located on the Deniş 
plateau, and the set-up units 49C and 50D from UP III. on CoŃa plateau. 
Due to the units’ surfaces, namely: 
- in the Deniş plateau – u.a. 21B – corrugated slope with south exposition, 8º dip, 1.200 
m altitude, respectively u.a. 83C – corrugated slope with north-eastern exposition, 8º dip, 
1.160 – 1.200 m altitude.  
- in the CoŃa plateau– u.a. 49C – corrugated slope, with western exposition, 8º dip, 1.200 
m altitude, respectively u.a. 50D – corrugated slope, with north exposition, 70º dip, 1.250 m 
altitude, these surfaces form small depression (“frost holes”) where the damages produced by 
late frosts are significant. Their effect is as evident as they repeat each year and as the low 
temperatures even on short term are followed by periods of sudden warming.  
In all 4 surfaces, after definitive cuts, the natural regeneration is realized in a proportion 
of 90%. 
In 1996, 1997, 1998 latterly the month of May, there were registered negative 
temperatures that affected the regeneration. In this way, in the 24 of May 1996, at 2 m above 
the soil the air temperature was – 0.3ºC, in the 26 of May 1997 it was registered -2.2ºC and in 
1998, the day of  24 of May  – 3.0 ºC. 
As a result of those frosts there were damages produced on beech seedlings in a 
proportion of 10 - 20% (table 3). Below the massif the damages were reduced with only 2-3 
%. The seedling plants with strong damages suffered the dryness of leafs without any 
regeneration until the autumn.  In the case of seedling plants with small damages the re-
foliation was produced at the end of month of June. 
Special damages were produced by the late frost in the days of 23 and 24 of May 1998. 
The minimum temperatures registered (at 2 m above the soil) were –1.1ºC during the night of 
22/23 of May and –3.0ºC during the night of 23/24 of May. Knowing the fact that the 
temperatures at soil are lower with 1- 2ºC that at 2 m above (Topor N, 1958, after Brega 
P.1986), one can conclude that the minimum temperatures at the seedling plants’ height (50-
100cm) were between –2.1ºC - 5.0ºC.  
If during the 23 and 24 of May the maximum temperatures did not over pass 5.7ºC 
respectively 7.1ºC, in 25 and 26 of May, they increased up to 15ºC, rising the effect of frost 
on seedlings. 
In 8 and 9 of June, almost two weeks after frost, part of the beech seedling was affected 
by frost, at the beginning the foliation backwashed and then it dried. For some of them it was 
noticed the stalks’ frost. 
In ua. 50 B and 50 C, below the massif and in ua. 50D, close to the massif, the seedling 
plants suffered less. 
Until the 1998 autumn a percent of 10 –12% of the seedling plants affected dried, the 
rest of them suffering more or less accentuated modifications. 
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In these surfaces, where late frosts often repeat the deformations suffered are frequent, 
by repeated dryness of seedling plants’ stems, in this way the seedling plans become real 
bushes. Beech seedling plants from these stations frequently keep their foliation over winter. 
In the specialty literature (Burge, H., cited by Brega 1986) it is signaled this kind o 
phenomena in the case of beeches brought from northern regions (Denmark) in a southern one 
(such as Switzerland) supposing the existence of a dependency of this phenomenon on a 
certain low temperatures regime, characteristic that is hereditary transmitted. 
The damages produced to the planted mountain-sycamore-maple seedling plants, by late 
frosts were higher that in the case of beech, the losses percent over passing, especially in 1997 
and 1998, 90%.  
In 2000, in 8 of June, the air temperature went below 0ºC and the following days at 2m 
above the soil, were also registered minimum temperatures, between 0.8 – 1.2ºC, and in this 
situation also the sycamore–maple seedling plants suffered damages, and with the occasion of 
the stage II annual control, in the 2000 autumn, as a result of a droughty summer, there were 
registered total losses for sycamore-maple introduced by plantation.  
 
CONCLUSIONS 
 
Late frosts produced at the end of the month of April and the beginning of May affected 
the plantlets settled on surfaces at 600 –650 m altitude in a proportion of over 60%. The 
phenomenon is more accentuated on the surfaces with southern exposition compared to those 
with northern exposition. Over 850 m altitude the losses provoked by these frosts are neglect 
able.  
In the case of late frosts a larch tree belt offers to the beech cultures settled in the nearby 
maximum protection till a distance of about. 0.75 h (h – the larch tree belt height). Along this 
distance the losses are neglectable (2%). Over passing this distance the protective effect 
diminishes, thereby at 1h the losses’ percentage reaches 17%, at 1.5h it reaches 61%, and at 
the distance of around 2h goes up to 90%. 
Late frosts that appear latterly the month of May – beginning of June produced 
significant damages on seedlings, especially where the surfaces’ configuration determines the 
appearance of small depressions („frost holes”). Their effect is as obvious as they repeat each 
year and as the low temperatures, even on short term, are followed by periods of sudden 
warming. 
The damages were considerable on sunny slopes, where temperatures raised faster after 
the end of the frost period, determining a sudden variation, which increased the damages 
effect.  
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